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Abstract
Guest Editors of these Proceedings.
Energy is a good necessary for our society. Consuming energy may have its side effects, and the
challenge is to provide energy for everyone in a sustainable basis, this essentially means preserving the
planet for future generations and maintaining the energy sources. Fossil fuels are actually the main 
sources of primary energy supply in the world, accounting for more than 80 % of the total energy 
production. The accepted fact of an eventual declining in the production of conventional oil and natural 
and gas is presently overcome by the expectations of the exploitation of unconventional reservoirs of 
these energy suppliers. These newly accessible and economically viable energy sources are also finite and
the need for a global policy on the rational use of the available energy sources, sustainable and not 
sustainable, is of paramount importance. Moved by this concern, the Energy-2012 International 
Workshop on the Modification and Analysis of Materials for Future Energy Sources was organized by 
the Centro de Micro-Analysis de Materiales of the Universidad Autónoma Madrid. These proceedings 
show some of the communications presented at the Workshop.
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The energy challenge 
 
Energy is ubiquitous in our lives. The more developed is a society the more dependent it is on energy. 
Food provides the energy our body needs for its vital functions, we use energy for our ambient comfort, 
cooling, warming, or lighting our immediate environment.  
More and more personal objects of quotidian use work with electricity. We use energy for 
transportation and, in general, for powering machines that tremendously increase our capacity and 
efficiency to produce useful work, work needed for maintaining a standard of life in the society we have 
constructed and defined, fulfilling welfare objectives on food supply, education, health, housing, and 
access to information. The clever use of energy has contributed to reach a level of welfare and 
development that has increased our life expectancy and the world population. The more developed we are 
the more energy we use per capita, with an increased population, and so the energy demand increases at a 
higher rate than that of the population. The world population reached by the end of 2011 seven thousand 
millions of people (7x109
Fig. 1. United Nations data of the world population. In pink estimated values prior to 1950, in black recorded values up to 2011, and 
in red, blue and green extrapolated possible medium, high, and low values, respectively. See [1]. 
). Fig. 1 shows United Nations data [1] of the world population; estimated 
values prior to 1950, recorded values up to 2011, and extrapolation of the evolution up to year 2100 with 
an estimation of maximum and minimum values. 
How much energy do we consume depends on the needs to maintain a desired level of welfare and 
comfort of the population and, of course, on the availability of the energy resources. The wealth and 
access to energy is different among different countries. As an example Table 1 lists the energy 
consumption per capita and year for a set of selected countries in 2010 [2]. Dramatic increase in living 
standards in developing countries can theoretically be achieved with small inputs of energy.  
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Table 1. 2010 energy consumption per capita and year for selected countries. TPES stands for total primary energy supply, and is 
expressed in Toe (tons of oil equivalent). 
  
Country TPES 
(Toe/capita and year) 
World 1.86 
Bangladesh 0.21 
Bolivia 0.74 
Spain 2.77 
France 4.04 
USA 7.15 
Kuwait 12.20 
 
Being energy such a fundamental supply for our society, we might wonder is we use efficiently the 
energy we consume. This is an important question especially as the energy resources we are using are 
mainly not sustainable. Another important issue is from what kind of resources are we obtaining the 
energy we use and how they affect the environment. 
The working horse of the world energy supply sources is actually fossil fuels. In 1998 Campbell and 
Laherrere predicted a Hubbert peak for the world production of conventional (cheap) oil around 2010 [3], 
but the use of fossil oil and natural gas might go beyond the foreseen prediction due to the unconventional 
reservoirs that are nowadays technically and economically viable. Nevertheless, although somewhat later 
in time, the Hubbert peak will inexorably appear: should we wait for the exhaustion of fossil fuel supplies 
for stopping burning them? The molecular levels of CO2
What viable alternatives do have fossil fuels in the near future? Besides the conventional sustainable 
and competitive energy sources today like wind power, geothermic, or hydropower, just to mention a few, 
or the well established conventional nuclear fission with the possible use of thorium as a fuel, there are 
promising energy supplies and fuels whose competitiveness is still pending on positive results from 
research work. One of these is certainly nuclear fusion. Efforts are also made on efficient thin film 
photovoltaic cells. It is also interesting to highlight the research effort on the direct photolysis of water  
using photo electrochemical  cells to produce molecular hydrogen to power new and competitive fuel 
cells.    
 in the atmosphere have recently reached the 
record value of 400 ppm [4]. It is time for policymakers to tackle a definite technical program on the new 
sustainable energy sources.  
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